Probing the cellular effects of bacterial effector proteins with the Yersinia toolbox.
The type 3 secretion system (T3SS) is a powerful bacterial nanomachine that is able to modify the host cellular immune defense in favor of the pathogen by injection of effector proteins. In this regard, cellular Rho GTPases such as Rac1, RhoA or Cdc42 are targeted by a large group of T3SS effectors by mimicking cellular guanine exchange factors or GTPase-activating proteins. However, functional analysis of one type of T3SS effector that is translocated by bacterial pathogens is challenging because the T3SS effector repertoire can comprise a large number of proteins with redundant or interfering functions. Therefore, we developed the Yersinia toolbox to either analyze singular effector proteins of Yersinia spp. or different bacterial species in the context of bacterial T3SS injection into cells. Here, we focus on the WxxxE guanine exchange factor mimetic proteins IpgB1, IpgB2 and Map, which activate Rac1, RhoA or Cdc42, respectively, as well as the Rho GTPase inactivators YopE (a GTPase-activating mimetic protein) and YopT (cysteine protease), to generate a toolbox module for Rho GTPase manipulation.